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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS

CUSTOM HOUSE-2 0 CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

NAPEN-N

1 5 MAY 1981

Honorable Brendan T. Byrne

Governor of New Jersey

Trenton, New Jersey 08621

Dear Governor Byrne-

Inclosed is the Phase I Inspection Report for Lambertville Water Company Dam

in Hunterdon County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of the

dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, Lambertville Water Company Dam initially listed as
a high hazard potential structure, but reduced to a significant hazard
potential structure as a result of this inspection, is judged to be in fair

overall condition. The dam's spillway is considered inadequate because a
flow equivalent to 17 percent of the One Hundred Year Flood would cause the

dam to be overtopped. To ensure adequacy of the structure, the following

actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated

methods, procedures and studies within six months from the date of approval

of this report. Within three months of the consultant's findings remedial

measures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report, the

following remedial measures should be initiated:

(1) The makeshift fiashboards at the principal spillway should be

replaced with permanently affixed and easily operable stop log components.

(2) The vegetation at the principal spillway entrance and the slab,
r toe, and sides of the principal spillway should be removed.

(3) The eroded area at the toe of the auxiliary slillway slab should be
filled with stone.

DAToIdTTION STAT hNsT A
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NAPEN-N
Honorable Brendan T. Byrne

.(4) Deteriorated and cracked concrete should be repaired or replaced
where necessary. These areas include the cap wall, portions of the

auxiliary spillway notch, and those portions of the spillway slab that are
cracked or missing.

(5) The seepage at the toe of the spillway slab should be monitored for
increases in fine material content, volume, or velocity of the flow and

corrective action should be taken if necessary.

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.

d. An emergency action plan and downstream warning system should be
developed which outlines actions to be taken by the owner to minimize the

downstream effects of an emergency at the dam within six months from the
date of approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact

for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the

provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of

this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly

request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON S
As stated Colonel, Corps of Engineers D,-,, %ir

District Engineer

Copies furnished: -e ects, .
Mr. Dirk C. Hofman, P.E., Deputy Director /
Division of Water Resources . -.
N.J. Dept. of Environmental Protection to -,
P.O. Box CN029.." "-

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation /I'/

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625



LAMBERTVILLE WATER COMPANY (NJO0775)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 27 August 1980 by Louis Berger and Associates, Inc.,
under contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection performed
in accordance with the National Dam Inspection Act, Public Law 92-367.

Lambertville Water Company Dam initially listed as a high hazard potential
structure, but reduced to a significant hazard potential structure as a result
of this inspection, is judged to be in fair overall condition. The dam's
spillway is considered inadequate because a flow equivalent to 17 percent of
the One llunared Year Flood would cause the dam to be overtopped. To ensure
adequacy of the structure, the following actions, as a minimum, are

recommended:

a. The spillway's adequacy should be determined by a qualified profes-
sional consultant engaged by the owner using more sophisticated methods,
proce-ures and studies within six months from the date of approval of this
report. Within three months of the consultant's findings remedial measures to
ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report, the
following remedial measures should be initiated:

(I) The makeshift flashboards at the principal spillway should be)replaced with permanently affixed and easily operable stop log components.

(2) The vegetation at the principal spillway entrance and the slab, toe,
and sides of the principal spillway should be removed.

(3) The eroded area at the toe of the auxiliary spillway slab should be
iilled with stone.

(4) Deteriorated and cracked concrete should be repaired or replaced where
necessary. These areas include the cap wall, portions of the auxiliary spill-
way notch, and those portions of the spillway slab that are cracked or missing.

(5) The seepage at the toe of the spillway slab should be monitored for
increases in fine material content, volume, or velocity of the flow and
corrective action should be taken if necessary.

c. The owner should develop Jitten operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the date
of approval of this report.

d. An emergency action plin and downstream warning system should be
developed whicL outlines actions to be taken by the owner to minimize the
downstream effects of an emergency at the dam within six months from the date
of approval of this report.

APPROVED .. 
'Q/

rq1onel, Corps of Engineers

District Engineer

DATE: Z-ra



PHASE I REPORT
NATIOTCAL DAM INSPECTION PROGRAM

Name of Dam LaMbertville rJater (0. Dam Fed ID-i NJ 00775
NJ ID 4 55

State Locate d New Jersev

Count, Located flunterdon
Coordinates Lat. 4021.7 - Long. 7455.5
Stream Swan Creek
Date of Inspection 27 Auqust 1980

ASSESSMENT OF
GENERAL CONDITIONS

Lambertville Water Co. Dam is assessed to be in a fair over-
all condition. It is recommended that the hazard classifi-
cation be changed to significant since a failure would
damage a smaller downstream dam owned by the same company.
Although the spillways can only accommodate 16% of the
desiqn flood, overtopping is not considered a serious
prohl since the entire dam functions as an overflow weir.
Howver, additional H&H studies should be performed and the
feasibility of increasinq the normal spillway capacity
determined. Remedial actions tc be undertaken in the near
future include 1) replacement of the temporary flashboards,
2) repair and/or replacement of all deteriorated concrete
and erode,! surfaces, 3) removal of vegetation from the areas
of both spillways, and 4) the placement of additional stone
at the toe of the auxiliary spillway slab. In addition, the
se'32page at the toe of the auxiliary spillway slab should be
monitores at regular intervals. It is further recommended
that the owner develop an emergency action plan and a down-
stream warning system.

S

kMF t ham Perera P.r.
Project Manaier
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PREFACE

This report is prepared under guidance contained in the
Reocvmendedi Guidelines for Safety Insoection of Dams, for
Phase [investigations. Cooies of these guidelines can be
ob.iined from the Office of Chief of Engineers, Washington,
D.C. 20314. The ourmose of Phase I investigations is to
identify expeditiously those dams that may pose hazards to
h2:7an life or property. The assessment of the general
condition of the dam is based on available data and visual
inspections. Detailed investigation and analyses involving
tcographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In the revie of this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and con-
stantly changing internal and external conditions and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions will be detected.

Phase I insnections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway test flood is based on
the estimated "probable maximum flood" for the region
(greatest reasonable possible storm runoff) or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition, and
the downstream damage potential.



PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM: Lambertville Water Co. Dam Fed ID# NJ 00775

SECTION 1 - PROJECT INFOPMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in
accordance with Contract EPM-36 between Louis
Berger & Associates, Inc. and the State of New
Jersey and its Department of Environmental
Protection, Division of Water Resources. The
State, in turn, is under agreement with the U.S.

Army Engineer District, Philadelphia, to have
this inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the

structural and hydraulic condition of the
Lambertville Water Co. Dam and appurtenant

structures and to determine if the dam consti-

tutes a hazard to human life or property.

1.2 DESCRIPTION

a. Description of Dam and Appurtenances

Lambertville Water Co.. Dam (Middle Reservoir) is
a low-yiing 770-foot-long earth and stone
structure built in 1877. The 12-foot-wide dam
crest is paved with asphalt and is utilized as an
access road by the water company. The two-zone
dam has a 3H:1V sloped, riprapped embankment on
the upstream side and 1I1:1V sloped stone fill on
the downstream half. The zones are separated by
a cutoff consisting of two layers of 2-inch-thick
timber sheeting. Over the years the stone back-
slope has been extended and brought up to crest
elevation for a distance of 30 to 90 feet from
the centerline. A 12-inch-thick concrete wall
extends along the upstream edge of the dam crest.

11



This wall is 2 feet higher than the road and has
a 7-inch-deep by L27-foot-long notch located near
the center of the dam. The notch functions as an
auxiliary overflow weir that discharges across
the dan and down a concrete spillway slab. At the
left end of the dam, three weirs with a combined

I clear opening of 12 feet 2 inches by 2 feet 8
inches discharge through the crest wall to a
12 foot by 5 foot 4 inch concrete culvert beneath
the crest road. Makeshift flash boards cover the
weir openings at present. A wood foot rail
extends along the downstream edge of the dam
crest at the auxiliary overflow weir. A 16-inch-
diameter water main extends from the floor of the
reservoir to the downstream water plant.

b. Location

Lam!nbertville Water Co. Dam (Middle Reservoir) is
loc--ite( on Swan Creek about 3,000 feet upstream
from the Lamhertville boundary line in Eunterdon
County, New Jersey. The damsite is approximately
500 feet northwest of County Route 518.

c. Size Classification -

The maximum height of the dam is 16.5 feet at the

top of the crest wall and the maximum storage is
estimated to be 157 acre-feet. Therefore, the
dam is placed in the small size category as
defined by the Recommended Guidelines for Safety
Inspection of Dams (storage less than 1,000
acre-feet and height less than 25 feet).

d. Hazard Classification"

The Lamb,2rtville Water Co. Lower Reservoir is
located about 1,000 feet downstreaml from the
Middle Reservoir Dam. The channel between the
two reservoirs and for an additional rile down-
stre'am is d-nsely wooded and uninhabited, with
modrately steep confining side slopes. While a
dam failure at Middle Re;ervoir may cause signif-
icant damage to the Lower Reservoir Dan, it is
bel ieved that only minor damage would be expori-
enc,] in the towr. of Lamhertville about one mile
downstr,eam. In order to verify the hazard

2



class if-ication, a breach analysis was performed
assuminq a 15-foot-wide break developing within
one hour. A maximum flood stage of about 3.6 feet
was developed in the steeper reaches of the
channel and a maximum flood stage of 4.7 feet
above stream bottom was developed in the down-
stream area of Lamhertville. Accordingly, it is
recommenrlde that the classification of this dam he
downgraded to the sianificant hazard category.

e. OwnerS1hin

This dam is owned by the Lambertville later Co.,
Lambertville, New Jersey.

f. Purpose of Dam

The dam impounds a reservoir for water supply.

g. Design and Construction History

The dam was originally constructed around 1877.
As constructed it was about 600 feet long, 13 feet
high, and had a maximum width of 12 and 60 feet at
the crest and base, respectively. In 1912, a 16-
inch-diameter blow off pipe and valve was built
into the dam. In 1924, the concrete wall and
spillway slab were added with the wall extending
up onto the abutment areas. At some later date
the weir notches and culvert were added at the
left abutment of the dam.

h. Normal Operating Procedures

Pr'cdure-s in effect .at the, dam consist of those
consonant with water supply operations. Flows are
varied in accordance with water demands, and
durinq periods of peak inflow, the flashhoards at
the ,econdary notch weirs are removed to provide
additional discharge capacity. Maintenance is
performed at the facility as necessary to provide
a conistent uninterrupted supply of water to the
downstream users.

1.3 PERTI:j'FjT DATA

a. Dradnage Area

The drainag, area is 1.38 square miles.

3



b. Discharge at Dam Site

The spillway capacity with the reservoir at the
dam crest elevation is calculated to be 201 cfs.

c. Elevation (above M.S.L.)

Tor) of Dam- 282.1
Normal Pool - 279
Streambed at Centerline of Dam - 265.5

d. Reservoir

Lenqth of Normal Pool - 2,600 feet
Length of Maximum Pool - 3,200 feet

e. Storage

Normal Pool - 98 acre-feet.

Too of Dam - 168 acre-feet.

f. Reservoir Surface

Top of Dam - 26.5 acres
Normal Pool - 18.4 acres

g. Dam

Type - Earth embankment with stone fill and

concrete spillway

Length - 770 feet

Height - 16.5 feet

Cutoff - 2 layers of 2 inch-thick timber sheeting
to unknown depth.

Top width - 12 feet

Side slops - 3H:IV upstream; lH:lV docnstream

modified and variable

Zoning - Two zone; clayey earth upstream half,
stone fill downstream half

h. Diversion and Regulating Tunnel

None

4



1. SpilIlway

Principal - Flashboard-controlled weir located
near left abutment at crest elevation 279.0.
Hydraulic control is 12 foot by 5 foot 4-inch
culvert under the road on the crest of the dam.

Auxiliary - 127-foot-long notch weir and spillway
slab located near the center of the dam. Crest
elevation about 281.5.

1. Regulating Outlets

A 16-inch diameter water main outlet is located
on the right side of the auxiliary spillway at
approximate invert elevation 261 NGVD.

5



SECTION 2 - ENGINEERING DATA

2.1 Df"S 1G'

There is no detailed information available concerning
the design of this darn. A schematic sketch of a
typical section through the dam das prepared in
August 19L2, at which time application was made to
install the 16-inch transmission line. The sketch
depicts the zoning, cutoff, and approximate dimens ions
at the dam prior to the 1924 modifications. The
latter construction was described in a report on the
modification application prepared by the State Water
Sup ly Commission.

2.2 CONSTRUCTION

There is little detailed information available with
resrpct to the dam's original construction or later
modifications. However, the inspection indicates the
1924 modifications were built to the approximate di-
mensions related in the repair application.

2.3 OPERATION

No formal details of operations at the dam were avail-

able for review by the inspection team. However, com-
munication with the Lambertville Water Co. produced
sufficient information to formulate a clear under-
standing of procedures employed at the damsite.

2.4 EVALUATION

a. Availability

No hydrologic, hydraulic, or structural design

criteria were available for review by the inspec-
tion team. Limited information pertaining to the
dam's composition and dimensions was available in
the microfilm obtained from the N.J.D.E.P..
General information pertaining to the foundation
material was obtained from the New Jersey State
Geologic Map and the Rutgers Engineering Soil
Survey. The latter indicates that the soil cover
at the site of the dam and reservoir consists of
recent alluvium, deposited by Swan Creek, over-
lying a thin mantle of residual soil consisting of
silt and silty clays. The latter material is
derived from the underlying diahase bedrock, which

6



thin oantle of re,;i luia 7 l con:, 3tinq of silt

and silty clav,. The lattfer mtat rial is derived
from th,, und.!rlyinq diaha';, bedrock, which was
formed in conjunction with th, palisades sill.
The harI igneous bedrock usi illy exhibits exten-

g siv/< -oint and fracture systms in the ur,[oer

r b. Ad'duacy

Whil". little d etai[,ld desiqn or constriction dati
were availale for refvi-wa, tk- deccript-iona and
sketch co:bined with the field inspection
proviled sufficient information to nerforn an
eval-iation of the hyiraulic capacity and
stability of the dam as well as a general
assessment within the purview of P.L. 92-167.

C. Va lid i ty

The available descrintions ot the dam werL crenor-
ally contirmed by observations and measurements
made in the field. The principal variations
observed were the existence of an auxiliary
outlet, for which no data were available, and the
widening of the dam to a point that obviates the
need for stability analysis. See Section 6 for
additional comment on the structural stability
regarding the width/height ratio.

7



SI:WTr TIN 3 IS['A.1 IN:U;PECTir

a. Genrfil

Th-, v i- il i ns t-t ion of Lamb-trtv i 1 'a te r CO.
fla,n tcook placr. on Aiu it 27, 1980 with engineer-
in,;'t~fll of thewaWtei,- cn-r535/ prosenlt to

33;3th-o ssc o t .n,1n answer que-stions
t~tt3 inito th" in The da:-i 'was found] to he

in a qe neo>i1lv tir overl i conditic-~ althour~h
concr''t. iet r on and oxc-:-n i-:e qrowth on
tho dowsr. rr -nm tis:.et we r.- noted, as- de-i i led
below.

1). Tho ho-ri zontal al irinnent apr e ars quite uniform
an.i atml c v.Hi'e th- Jan cr. st_ has

h'e ~ ~ 1 Aie2 I; :)r i. 1I tiit as nai1v 11con-
st :' 11 U 3 3C:1 ~ 90 Ut-t 'Dv the addit ion
o[ ed rt-i on t fl downs tream loe.The crest
paverrent is- in qlood condition as is the uost ream
emhankment where, the origimnal riprap has been
covered with a laye-r of silt and now supports a
thick qIrass cover in many areas. The downstream
embankment has ex tens ive areas of very heavy
hr'ish and tree qrowth. The concrete wall on the
ups;t ream edqe, of the dam cre.-it is in fair condi-
tilon, althouq1h areas with excessive surface
crick inqj, scal inq, and qeneral deterioration were
nted. A fa il1td sect ion of concrete is located
Inl tL. *>nn-r ')f tho 1 ix mI li r' : pi lway wai
wt- - in 2-~c-b~ w i,. hol 1a fe
r: - ir >,r i i- 1 - i *h n1'.ai m a 2-me> Ilv

4-,w1  U i nj elt,- th- -r-.;t of the w a I.
Cr ik us: .ini li-rl --set t -i six-inch canp

- I t i._ w, 1 1 iI i I; i. ah, i-i t 2 0u 0 f e -, t e

C. Ar~~t n St r, i t I r

A, ,i i ui I in ri 1rai;r i t11 a hov-, t h c re;t- WAl
at th t - lix i I II L' ';i I w. nu~t ch xt h somc

sri'~ is it',' 'r u.r t r~.At th brt i
o n ti.hE. tn, crt widthu i s 12 tet t a
or 1,J il II.' des.: JmJjnl hc '. the- downs tream" sideJ
of the. fatn in: :v r. with a 211: IV s lope ,
concr-!-f spin!l Iwa;-' .- ;lAi.. Tho, s!pi l1Iway slah, whichb

ove me. i jn i i,; craicked and exhibit-s
s n ut urf i- teteri )r,:it ic)n . Brush is ir )Win'J

thraru~r the cracks; and some uindv-rcutt. innq has
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occurred at the toe of the slab where the under-
lyingl stone is now exposed-,. The water level at
the to(, of the slab) was 16.5 feet below crest
elevat ion and is apparent ly causer] by seepage,
although it is not poS5ible to determine whether
th" seenjpa'I is comingj through the damn or the
fractuirtd upper levels of the bedrock. Review of
the materials in the damn sugges5ts that the latter
ar,2a is the most probable source of the seepage
bcause7-- the upstrea,,, embankmrent cons ists of rela-
t ive lyI- p~re±l silty clay, and the cutoff
shuetirn, in all probability, penetrated to
be2drock,, which is found at shal low depths in this

area-i. Thu watier at the toe was about 2 feet deep
andi clear b5ut did not appear to be moving at the
time of the inspection. The principal spillway
at the left abutment appeared in good condition
althougih sorie brus h is growing at the weir
ents inc- and! the te!-onortry flarhboard could be
irnpro-'.'ed to facilit.-te its opor-ition. The 16-
1 nci-] :ee tran.smi -s ion 1ine was not observed,
although1 its gate valve at the dlam was just
recently operated and is in good functioning
condition.

d. Reservoir Area

The reservoir lies in an undeveloped area of West
Ainwell, which is heavily wooded and surrounded by
moderatoly sloping hills. At the time of the
inspection, the water level was about 4 feet
below normal and huge stones and boulders were
oh; e rvye alIorivi tho ox mos- shore line. The
rese-r'oir rerorted ly has a max imum depth of about
16 Iet t the intak',r to) the transmis~sion line,

a Ith u'1. sed i;'entation, while, not observed near
the dar, has pr')bjably reduced the usable lake
ca:, i (-i t

e .own t einChanne1

The chainnel- downst ream of the damn is heavily
wooded.- and con ined by moderately stee, , un in-

hab it.(] siesIos. Another dam and resin rvo i r
owned by the same, comioanv ' , is loca ted about 1 ,000
ffet- doa.Jns f re I-,. Do'wIn: -1 r- in of t he lo w er r ese (-
ye jr, the channo2 I narro)ws- with) steeper and more?

confinin;j side slo 'in; uintil enterinq a developed]
area in the, town of La:nhor-tvi lle about a mile
downs-tream of the sub jest ar-i.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not observed by the in-
spection team, although representatives of the Lam-
bertville Water Co. were available for advice during
the inspection. Personnel of the water company are on
duty all day, seven days a week. Operations at the
damsite consist of those procedures consonant with

water supply activities, including regulation of the
flashboard and 16-inch-diameter gate valve, periodic

inspections, patrol of the dam and reservoir, and oc-
casional debris removal.

4.2 MAINTENANCE OF DAM

The dam and reservoir are maintained by personnel of
th.- water company on an "as-needed" basis. While

primary objects of concern at the dam are those
facilities necessary to assure safe and uninterrupted

water supply operations, grounds keeping and general
preventive maintenance are performed within the con-

straining limitations of personnel availability and

funding allocations.

4.3 MAINTENANCE OF OPERATING FACILITIES

As indicated above, operating components of the dam

are maintained by water company personnel. The
flashboards, while unsophisticated, are easily
on' rated, as is the valve to the 16-inch-diameter
transmission line. Maintenance of th,:s,, facilities is
performed on an as-needed basis.

4.4 DFZCPIPTION OF' ANY WARNING SYSTEM IN EFFECT

No formal warning system exists at this dam, although
it is monitored daily by water company personnel who
regulate outflow during poak inflow neriods. Althou qh
informal, they rely on in-house methods of alerting
civil defense and local authorities in Lambertville of
impend ing problems

10



4.5 17VALUATION OF OPERATIONAL ADEQUACY

The pr.Fcnt opera~tional proced ires, alIthough P)er formed
in a satisfactory manner, are somewhat limited in
scope. The inspection team noted a need for addi-
tional grounds keeping and preventive maintenance in
tho form of brush removal on the downstream slope and
concrete patchinq on several surfaces.



SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

Based on the criteria in the Recommended Guide-
lines for Safety Inspection of Dams, Lambert-
ville Water Co. Dam is small in size and is
placed in the significant hazard category.
Accordingly, a 100-year frequency event was
selected as the design storm and an inflow
hydrograph was calculated using precipitation
data from Technical Paper 40 and NOAA Technical
Memorandum NWS Hydro-35. Inflow to the reservoir
was calculated utilizing the HEC-I computer
program, discharging a peak into the reservoir of
1,292 cfs. Routing this through the reservoir
reduced the value slightly to 1,276 cfs. The
spillway capacity before overtopping of the dam
crest is 201 cfs and is, therefore, able to
accommodate only 16% of the design flood.

b. Experience Data

Division of Water Resources records state that

the dam was overtopped by about 6 inches on
August 28, 1971. Only minor erosion and some
undercutting at the foot of the auxiliary
spillway slab resulted from the overtopping.

There are no reports of any downstream damage
resulting from the overtopping.

c. Visual Observations

It does not appear that overtopping is a matter
of serious concern because of the asphalt pave-
ment along the crest.

d. Overtopping Potential

The appended hydraulic analysis indicates a

potential exists for overtopping due primarily to
the limited spillway capacity. The design flood
would overtop the dam crest by approximately 6
inches.

12



e. Drawdown Potential

Utilizinq the blowoff pipe located at the
treatment plant, it would take approximately
twenty-one dlays to dewater the lake.

13



SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based upon the field inspection and descriptions
of the original construction, the Lambertville
Water Co. Dam is adjudged to be in good struc-
tural condition, although seepage was noted at
the toe of the auxiliary spillway. As described
in Section 3, the seepage is believed to be
emanating from the fractured bedrock or the
soil/rock interface rather than through the dar.
In any event, the seepage is thought to be of
minor concern because there is little indication
of fine material movement and the additional
embanknent material olaced on and behind the
downtream slope has significantly increased the
stability of the rest of the dam structure.

b. Design and Construction Data

While the original design calculations or stabil-
ity analysis were not available, a sketch of a
typical dam section and correspondence describing
subsequent modifications provided dam dimensions
and descriptions that were confirmed by field
observations. The maximum structural height at
the center of the dam was 13 feet while the crest
and base width were 12 and 60-feet, respectively,
indicating a conservative structural design. The
bedrock is believed to lie at shallow depths and,
although possessing significant fracture perme-
ability in its upper layers, is a very strong and
durable foundation material.

c. Operat ing Records

No records or logs are maintained at this reser-
voir for operations other than water consumption,
water elevations, and other data associated with
normal water supply operations.

14



d. Post Construction Change<-

Several modi i ,cat ions have been made at this dam
since its original constriction. Structulrally,
the installation of the 16-inch-diam.ter trans-
mi-sion line and thu prin-iTal spillwav weir and
culvert is of little significance . Although
ra isinq the dam 2 ff-,'t by construction of the
crest wall increase:] the hydrostatic pressure
agaiist the ac o[ the dam, the increased load
was mou'r tlaan ofs, by the widening of the dam
crest, whichi, with thi excE-)tion of the snillwav
sect von, is now 70 to 90 feft wide.

e. Se isic, i Stability

This dam is located in Seismic Zone 1 in which
seismic activity is slight, imparting little
add tional dynamic loads on structures. Experi-
ence2 insicares that earthren dams that are stable
under static load- will remain stable when
subjected to the slight dynamic loads imposed by
seismic action in Zone 1. As indicated in the
foregoing paragraphs, this dam is considered
structually stable under the existing static
loading conditions.
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SI:CIION 7 A;ssMNIsRoMINAIf,;HM)Jl, AlJE

7. 1 PAM ASSFS!Ml;N

a. Qmber tv iIle Via 1 "r Co. Dam ( lM le K sp joir

wh)i ch ha-is s too (: J f I n 3 y'/ea1r s, It i msnjd: - rI(
StruLCtural condi . it)'- i f1 thoUjh i,, n, 4--(

c:apaci . on:t l y ('cI7Fol- i ~ ~ I %

(161) "t the SDF~, tlic only Ycur! AP r p, r n (I
occurred (-),1 st~8 10971 alt whc t
inches of wa ter a ov,,r uK ,ar t On i
mnor tw)5osio tusul1teo fr an twis 0 tr a, vnt , m"

is wnn~ sariu 1(95 irage to Ki-amtc itin from c
SO oca use the Ouit ' i re ltIth of thr Oa CrLt j-:

pavedi with asphalt and] the. crest -- -Iow So wirle
that flows across the crest are no mrar 0rosik-,

than normal overlandI flow. The ertiie I-njth of
h le dam [Linet ions as a we ir Aue to !-ine concrete

crest wall.

0. Adequacy of Information

Al'though the amount of enji nc-erinq data avai lable
to evaluiate the design criteria was linnited], t.-c
construction descriptions and field observations
provided sufficient information on which to- base
the Phase I asses me-it.

C . l'r (IeCrT-Cy

The r-med ial measure del inea ted herea 't.r shooic;
lof under taken in the near fiitucc izkf !art of theic
-egal ar rna in tenance progjramn _f the 7Laiertv iile
Water Q).i

(i Ncs i i y f0 o rM Uhez7 10 Mu i en-

Becauy& t he dam',: I -!,Ii i I I way c'ap~jc it :-,n
iccm iniot ate on' 7 tm .I i (a :-t jill I tPc' S 1W,
i t is- reco-(-mmende(d thait t;e ifld i t ( ri, i HI&H z t iiji t_ F
be undertaken. 'Mu sTd ~ shlealdr vic ude. an
evaluation of methods to increasc the( drawdown
capacity and may he peor-forrmd by t owner sinc
th(e i,.ihur tv il Ic Pitot Co . h..s ox-i icncuod
(-nqi1nec ring per!snnn-I 0-lIF



7. .2 con flct i/ea dja 1j ;r i

a Re conrIII (_ d I t- io r"

Ml thouqh the spilIl ways ,:,n onlIy a cco inioda t1, 0
of the SDF, the entire dair functions as a i
over flo 1wWe ir and nv r t opp)inrq only Cci U Se :*n 
ero-iCn driaaW at th- dam. However, so0mbe
reric 1 ial act ioin i; rt-o- .1red in the a rea 0, tt he
Sp i I Iwayx;'s i a -.cst Via 'I I, a S; do sCr ib(-( he I o'w

1. The WaPM" fr ashl-,ards at Wm prir''4a 1
spil1lway simud be h repl aced with permane ritl1y
affixed imnd (-a'; i I y oprable stop 10(1

com n.ponent..

TiW. VLeqe tat i (l -,ti rho pr inc ipl 1spillwa y
entrance an] Ai-< Plato, toe, and Oioes of the
pr inc ipal Ep1il1w? -' should he removedl

3. The eroded area at the toie of Bec aux iliary
spil1lway sI 3h should he fille,,d wit t,;ton(.

4. Weturm ewi znd e rack(_d ConcLE '_e Should be
iupal r" or repi aced wher-e necessry. These

aroas i nclutde the cap wall, port ion!: of th,'i
aujxilia.ry spil1lway notch, and tl:ose portijon,-
of the spiliwa3y slab that are cracked cor
o 1 s's inq

1.h'M seepa, at the toe of the so I iway
SIOnuld hr. moni tored for increasef: in V inc
material con'-ent, volume, or velocity o:
[l ow and correct] ye act ion s-hou H be taken.
if necessary.

b. 0S14 Mainter-ince ind Pro('e(ures-

Al thouqh present prorndurps are be ing pursued in
a compertent, workmanlilke mnner within the limi-
tatiom; of personnel and fund iri avail ;bil ity , it
is sumjg !t(OO that the owner's3 pers-onnel employed
dt the recservoi r rece iv, alddit ional 1 train inq in
the safpty inspec-tion of danis. it iq furxher
r- commen~r tlc ! .at , in cwrv rroni jq a tc wr it:- en



Opura t.i~nj prnce Ju r42 and n',-r iod ic ma intenance~ to
ensure the continned -;af,2ty of the-- dam. In
add]it-ion, the owner shoulId devie1olp an em-criency
action. plan and a downistream vjarnin(j sy7,tem, to
minimize the flood ha. ard pote-nt jal in that area.
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August, 1980

Failure Section in Concrete Wall

August, 1980
Deterioration of Concrete Wall



Culvert at Left Abutment

August, 1980

Spillwoy Notch



August, 1980

Reservoir

August, 1980

View of Crest Looking South
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[!U.' ,I; AREAJIR: ' dtg":;r[-:rP[C3: 1. 3 suare mil ts___

£U:PIC'N r3P NJOP>A. . (S'~i ;R.%: .APX I'Y : 279 M.Ir. (98 acre-feet)

ErzVACII OIJ RLP Vt)fl J 2iP.M, )., (°)IP1- :AP\':"): N/A

EIZVArICN ".XI;.V TSi17I,' Th: Unknown

ELrV.CIOD OP FYVM: 282.1 NSL(157 acre-feet)

C REST: Principal snillwav/auxiliarv srilhway weirs

a. E ,vIt ion 281. / MSL / 279 + MSL _

b. 'rype Narrow crested notched weir
c. Width 2 incn -wide crest wall
d. Len-gth 129-fect-long weir/combined length-12 feet, 2 inches
e. Location Spillover 315 feet. from left abutment/left abutment
f. Nunt)er arxi Type of Gates None/flashboard

OUrLUT WORKS:

a. Type 16 inch diameterRCP transmission line
b. Location Right side of principal spillway
c. Entrance inverts Unknown
d. Exit inverts Unknown
e. mergency draicobwn facilities 6-inch - diameter blow off

H Y;iL3M.,L I'EXJ UIX [CAL, <r.'S: NONE

a. Type _
b. T--cat ion

C. RecorC]s
M;,']pr'! JDN-DMAGING DISCIAR(E: 201 cfs
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